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TRANSMITTING SYSTEM FOR SMALL-SIZED 
VEHICLE 

BACKGROUND OF THE INVENTION 

[0001] 1. FIELD OF THE INVENTION 

[0002] The present invention relates to a transmitting 
system utilized in a small-siZed vehicle such as a motor 
cycle, a four-Wheel buggy and the like, and particularly, to 
an improvement in a transmitting system utilized in a 
small-siZed vehicle, in Which a crankshaft of an engine and 
an input shaft of a multi-stage transmission, Which is dis 
posed in parallel to the crankshaft, are connected to each 
other through a ?uid transmitting means including a pump 
impeller connected to the engine, and a turbine impeller 
connected to the multi-stage transmission. 

[0003] 2. DESCRIPTION OF THE RELATED ART 

[0004] There are such already knoWn transmitting systems 
for small-siZed vehicles, in Which the ?uid transmitting 
means is comprised of a torque converter, as disclosed in, for 
eXample, Japanese Patent Application Laid-open No. 
57-69163. 

[0005] In such knoWn transmitting system, as described in 
the above Publication, the crankshaft of the engine and the 
input shaft of the multi-stage transmission are connected to 
each other only through the torque converter, so that a torque 
shock generated at the time of the starting the vehicle or 
during shifting is absorbed by a slipping action of the torque 
converter. 

[0006] HoWever, the knoWn transmitting system suffers 
from the folloWing draWbacks: The torque converter or the 
?uid coupling has a slipping function, but performs the 
transmission of a torque to certain degree, as long as a poWer 
is input from the engine to the torque converter or the ?uid 
coupling. Therefore, in the knoWn system, at the time of 
starting the vehicle in Which the transmission is sWitched 
over from a neutral position to a loW or ?rst-speed position, 
a creep phenomenon is produced in Which poWer is trans 
mitted to a driving Wheel of the vehicle to certain degree, 
even if the engine is in an idling state. During traveling of 
the vehicle, the friction alWays occurs in sWitching and 
sliding portions of the transmission due to the transmitted 
torque. For this reason, there are inconveniences that the 
resistance to the sWitching of the transmission is large, and 
a large shifting load is required. In addition, the torque 
converter is mounted to the input shaft of the multi-stage 
transmission driven in a decelerated manner from the engine 
and for this reason, the transmitted torque borne by the 
torque converter is relatively large, and hence, a large-siZed 
torque converter having a large capacity is obliged to be 
used. This makes it dif?cult to provide the compactness of 
the poWer unit including the engine and the transmission. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an object of the present invention 
to provide a transmitting system of the above-described type 
for a small-siZed vehicle, Wherein the creep phenomenon is 
eliminated, and the shifting operation of the transmission 
can be carried out lightly, and moreover, the compactness of 
the poWer unit can be obtained. 

[0008] To achieve the above object, according to a ?rst 
aspect and feature of the present invention, there is provided 
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a transmitting system for a small-siZed vehicle in Which a 
crankshaft of an engine and an input shaft of a multi-stage 
transmission, Which is disposed in parallel to the crankshaft, 
are connected to each other through a ?uid transmitting 
means including a pump impeller connected to the engine, 
and a turbine impeller connected to the multi-stage trans 
mission, Wherein the transmitting system includes a shifting 
clutch, the ?uid transmitting means and the shifting clutch 
being mounted on the crankshaft of the engine and con 
nected in series to each other, one of the ?uid transmitting 
means and the shifting clutch being connected to the crank 
shaft, and the other being connected to the input shaft of the 
multi-stage transmission through a primary reducing device. 

[0009] The ?uid transmitting means corresponds to a 
torque converter T, T‘ in embodiments of the present inven 
tion Which Will be described hereinafter. 

[0010] With the ?rst feature, during idling of the engine, 
the transmitting of poWer to the shifting clutch and the like 
can be cut off by controlling the shifting clutch to its OFF 
state irrespective of the presence of the ?uid transmitting 
means, even in a ?rst-speed position of the transmission, 
thereby preventing the creep phenomenon. During shifting, 
the transmission can be brought into an unloaded state by 
?rst controlling the shifting clutch to its OFF state irrespec 
tive of the presence of the ?uid transmitting means, thereby 
conducting the shifting lightly Without generation of a 
torque shock. 

[0011] Moreover, the crankshaft is rotated at higher speed 
than that of the input shaft of the transmission Which is 
driven through the reducing device. Therefore, the transmit 
ted torque borne by the ?uid transmitting means and the 
shifting clutch mounted to the crankshaft is relatively small, 
and the capacities of the ?uid transmitting means and the 
shifting clutch can be reduced correspondingly, leading to 
the compactness of the ?uid transmitting means and the 
shifting clutch. Therefore, the compactness of the poWer unit 
can be provided, despite the disposition of both the ?uid 
transmitting means and the shifting clutch. 

[0012] According to a second aspect and feature of the 
present invention, in addition to the ?rst feature, the primary 
reducing device, the ?uid transmitting means and the shift 
ing clutch are disposed on the crankshaft of the engine in the 
named order from one sideWall of a crankcase supporting 
the crankshaft With a bearing interposed therebetWeen 
toWard the outside. 

[0013] With the second feature, the primary reducing 
device is disposed nearest to the sideWall of the crankcase 
and hence, the ?eXing moment applied to the crankshaft and 
the input shaft of the transmission With the operation of the 
primary reducing device can be minimiZed. The ?uid trans 
mitting means is larger in Weight than the shifting clutch, but 
is disposed nearer to the sideWall of the crankcase than the 
shifting clutch and hence, the ?eXing moment applied to the 
crankshaft due to their Weights can also be minimiZed. As a 
result, the foregoing can contribute to an enhancement in 
durability of the crankshaft, the input shaft of the transmis 
sion and the bearings supporting them, in cooperation With 
the compactness of the ?uid transmitting means and the 
shifting clutch. 

[0014] According to a third aspect and feature of the 
present invention, in addition to the second feature, a 
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valve-operating timing transmitting device is mounted on 
the crankshaft on a side opposite to the primary reducing 
device, the ?uid transmitting means and the shifting clutch, 
With an internal chamber in the crankcase of the engine 
sandWiched therebetWeen. 

[0015] With the third feature, the disposition of the pri 
mary reducing device at the location near to the sidewall of 
the crankcase can be achieved Without any interference by 
the timing transmitting device. Therefore, When the primary 
reducing device is in operation, the ?exing moment exerted 
to the crankshaft and the input shaft of the transmission can 
be suppressed to a small level to ensure the durability of the 
crankshaft, the input shaft of the transmission and the 
bearings supporting them. 

[0016] According to a fourth aspect and feature of the 
present invention, in addition to the second feature, a 
generator is mounted on the crankshaft on a side opposite to 
the primary reducing device, the ?uid transmitting means 
and the shifting clutch, With an internal chamber in the 
crankcase of the engine sandWiched therebetWeen. 

[0017] With the fourth feature, the group of the primary 
reducing device, the torque converter and the shifting clutch, 
and the group consisting of only the generator having a 
relatively large Weight are disposed on the opposite sides of 
the crankshaft and hence, the lateral distribution of the 
Weight of the poWer unit can be equalized. Moreover, since 
the generator and the ?uid transmitting means are disposed 
coaxially on the crankshaft, the turning vibration generated 
on the generator can be absorbed by the ?uid transmitting 
means, Which can contribute to the quietness of the poWer 
unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIGS. 1 to 12 shoW a ?rst embodiment of the 
present invention, Wherein 

[0019] FIG. 1 is a side vieW of a motorcycle to Which the 
present invention is applied; 

[0020] FIG. 2 is a vertical sectional vieW of a poWer unit 
mounted in the motorcycle; 

[0021] FIG. 3 is an enlarged vertical sectional vieW of a 
transmitting system in the poWer unit; 

[0022] FIG. 4 is a sectional vieW taken along a line 4-4 in 
FIG. 3; 

[0023] 

[0024] 

FIG. 5 is a vieW taken along a line 5-5 in FIG. 3; 

FIG. 6 is a side vieW of the transmitting system; 

[0025] FIG. 7 is an enlarged vieW shoWing an outlet valve 
in a shifting clutch in a closed state in FIG. 3; 

[0026] FIG. 8 is an enlarged vieW shoWing the outlet 
valve in an opened state; 

[0027] FIG. 9 is a sectional vieW taken along a line 9-9 in 
FIG. 3; 

[0028] FIG. 10 is a sectional vieW taken along a line 10-10 
in FIG. 3; 

[0029] FIG. 11 is an enlarged vieW shoWing a control 
valve in a lock-up clutch in a closed state in FIG. 3; 
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[0030] FIG. 12 is an enlarged vieW shoWing the control 
valve in an opened state; 

[0031] FIG. 13 is a sectional vieW similar to FIG. 3, but 
according to a second embodiment of the present invention; 

[0032] FIG. 14 is a sectional vieW similar to FIG. 3, but 
according to a third embodiment of the present invention; 

[0033] FIGS. 15 to 17 shoW a fourth embodiment of the 
present invention, Wherein 

[0034] FIG. 15 is a side vieW of a four-Wheel buggy to 
Which the present invention is applied; 

[0035] FIG. 16 is a plan vieW of the four-Wheel buggy, 
taken vertically through the poWer unit; and 

[0036] FIG. 17 is an enlarged vertical sectional vieW of a 
transmitting system for the poWer unit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] A ?rst embodiment of the present invention Will 
?rst be described With reference to FIGS. 1 to 12. 

[0038] Referring to FIG. 1, a saddle Sm is mounted on a 
motorcycle Vm at an upper portion of a body frame Fm 
supporting a front Wheel Wf and a rear Wheel Wr, and a 
poWer unit P is mounted at a loWer portion of the body frame 
Sm. A fuel tank Tfm is disposed As shoWn in FIGS. 1 and 
2, the poWer unit P is comprised of an engine E and a 
multi-stage transmission M Which are formed integrally 
each other. The engine E includes, as conventionally normal, 
a crankshaft 2 carried in a crankcase 1 With a pair of left and 
right ball bearings 3 and 3‘ interposed therebetWeen, and a 
piston 7 slidably received in a cylinder bore 5a in a cylinder 
block 5 and connected to the crankshaft 2 through a con 
necting rod 6. The engine E is disposed With the crankshaft 
2 turned in a lateral direction of the motorcycle Vm. A 
cylinder head 4 is coupled to the cylinder block 5 to de?ne 
a combustion chamber 4a betWeen the cylinder head 4 and 
a top surface of the piston 7. Provided in the cylinder head 
4 are intake and exhaust valves (not shoWn) for opening and 
closing intake and exhaust bores connected to the combus 
tion chamber 4a, and a cam shaft 9 adapted to open and close 
the intake and exhaust valves. The cam shaft 9 is rotatably 
carried in the cylinder head 4 in parallel to the crankshaft 2. 

[0039] A transmission case 8 is integrally connected to the 
crankcase 1, and input and output shafts 10 and 11 of the 
multi-stage transmission M, Which are disposed in parallel 
to the crankshaft 2, are supported by opposite left and right 
sideWalls of the transmission case 8 With ball bearings 12 
and 12‘, 13 and 13‘ interposed therebetWeen, respectively. A 
?rst-speed gear train G1, a second-speed gear train G2, a 
third-speed gear train G3 and a fourth-speed gear train G4 
are disposed in the named order from the left as vieWed in 
FIG. 2 over the input and output shafts 10 and 11. A driven 
gear G2b in the second-speed gear train G2 and a driving 
gear G3a in the third-speed gear train G3 also serve as 
shifting gears. When both of the shifting gears G2b and G341 
are in their neutral positions, the transmission M is in a 
neutral state. When the shifting gear G2b is moved leftWards 
or rightWards as vieWed in FIG. 2, the ?rst-speed gear train 
G1 or the third-speed gear train G3 is established. When the 
shifting gear G3a is moved leftWards or rightWards as 
vieWed, the second-speed gear train G2 or the fourth-speed 






















